A 44 year old male former smoker from Ecuador presented with productive cough for 3 weeks, positive tuberculin skin test, 40 lbs weight loss and right lower lobe collapse. He denied wheezing or hemoptysis. He was treated with antibiotics and ruled out for tuberculosis with negative sputum smear. Bronchoscopy showed an endobronchial lesion at the distal end of bronchus intermedius as cause of the collapse. Endobronchial biopsy of the lesion revealed an endobronchial leiomyoma, a rare cause of endobronchial tumor. The patient underwent bilobectomy as definite therapy for the leiomyoma due to its large size and possible extra-luminal extension, which made it not amenable to bronchoscopic resection or bronchoplasty. Differential diagnoses of endobronchial lesions are discussed along with clinical, radiographic, pathologic characteristics and various treatment modalities for endobronchial leiomyomas.
Introduction
Leiomyomas of the respiratory tract can present anywhere along the tracheo-bronchial tree or within the lung parenchyma. If definitive diagnosis can be made with biopsy, then lung-preserving techniques such as endobronchial removal or bronchoplasty can be used.
Case report
A 44 year-old male former heavy smoker was referred to our hospital for an abnormal chest radiograph and cough. He reported productive cough, fevers and night sweats for three weeks. On review of systems he had an unintentional weight loss of 40 lbs over the previous four months. He never had a tuberculin skin test (TST) and denied tuberculosis contacts or wheezing. He was originally from Ecuador and had a history of right lower lobe pneumonia in the previous two years. A TST placed on admission was positive (20 mm). Decreased breath sounds on auscultation and dullness on percussion were appreciated at the right base. Blood tests revealed only mild leukocytosis (13,300 cells/uL) without bandemia. His basic metabolic panel and liver function panel results were unremarkable.
The patient's posteroanterior and lateral chest radiographs are shown in Fig. 1AeB . Chest CT images (axial and coronal views) are shown in Fig. 2AeB . Pulmonary function tests were normal. Flexible bronchoscopy showed a smooth round white polypoid lesion with wide base at the distal end of bronchus intermedius almost completely occluding the lumen (Fig. 3) . White thick mucoid substance could be seen exuding from the right middle lobe bronchus. Our patient underwent bilobectomy and a biopsy of the polypoid lesion is shown in Fig. 4AeB . The diagnosis of an endobronchial leiomyoma causing complete obstruction of bronchus intermedius was made.
Discussion

Clinical discussion
Endobronchial leiomyomas are extremely rare benign tumors; Forkel reported the first case in 1909 [1] . They account for 33e45% of all pulmonary leiomyomas [2, 3] , and are usually found in young middle age patients (39.1 years in average) without sex predilection [2, 4] .
Clinical presentation depends on the location of the tumor, its size and changes in the lung distal to the lesion. Bronchial lesions produce symptoms due to partial or complete obstruction of the affected bronchus, which may include wheezing, orthopnea, hemoptysis, recurrent pneumonia and subsequent bronchiectasis [5] . Kwon described cough, dyspnea and fever as major symptoms in pulmonary leiomyomas in the case series he reported [6] . Our patient had all of those symptoms.
Endobronchial lesions comprise a heterogeneous group of pathologic entities (Table 1) . Only 10% are benign tumors, papilloma being the most common form [7] . Our patient presented with recurrent pneumonia, significant weight loss and a positive TST, which lead to the presumptive diagnosis of active tuberculosis. However, sputum smear analysis was negative for acid-fast bacilli (AFB). Since endobronchial tuberculosis (EBTB) is sputum positive for AFB only in 16e53.3% [8] , and out patient was originally from a high-endemic area, we decided to start empirical treatment for endobronchial tuberculosis. Interestingly, constitutional symptoms including fever, weight loss, anorexia and night sweat are not usually prominent in EBTB [8] . We discontinued antituberculosis therapy two months later; after both endobronchial biopsy and bronchoalveolar lavage cultures for mycobacteria returned negative.
The treatment for endobronchial leiomyoma depends on its location in the airway as well as the size and width of the lesion. Most endobronchial leiomyomas reported in the literature have been resected either by lobectomy or pneumonectomy [9] ; however less invasive procedures have been reported as safe alternatives including simple bronchoscopic removal with or without laser [6] , bronchoplasty, or bronchotomy [10] utilizing sleeve resection of the involved bronchus while sparing the distal lung resection. Parenchymal resection is appropriate if there is a solitary parenchymal nodule or end-stage infection distal to the obstruction [11] . Bronchoscopic intervention is the modality of choice nowadays if the lesion is not wide based [6] . The prognosis of leiomyoma is excellent after complete resection with rare recurrence with only two cases reported [6, 12] . Our patient underwent flexible bronchoscopy, during which limited endobronchial biopsies were obtained due to bleeding. He was referred then to thoracic surgery team for resection. A right lung bilobectomy (middle and lower lobes) was carried out via video assisted thoracoscopic surgery (VATS) due to its large size, wide base and suspected extraluminal extension, which would render it not amenable to bronchoscopic resection or bronchoplasty. The patient had an uneventful post-operative course and was followed up in our outpatient clinic. Post surgical pulmonary function tests were within normal limits.
Radiological discussion
The diagnosis of leiomyoma can not be made by imaging alone since there are no pathognomonic features. Atelectasis is the most frequent finding in chest radiographs for endobronchial leiomyomas [11] , but other findings such as normal imaging, solitary round mass, pneumonic infiltration, unilateral emphysema or hyperlucency due to air trapping distal to the obstructed bronchus can be found [2] . Most benign endobronchial tumors produce non-specific masses in the wall of the airways, except for lipoma and cartilaginous tumors, which may show fat and calcium respectively. Hamartomas can also have both features [10] . Four cases of leiomyomas with calcification have been reported [5, 10] ; feature that was not present in this case.
Computed tomography is an excellent tool of investigating bronchial lesions and for delineating leiomyomas in the bronchial tree. Its sensitivity to detect obstructive lesions in the respiratory tract varies from 60 to 100% [13] . Leiomyomas have an attenuation of 25e46 Hounsfield units on unenhanced CT and 46e85 Hounsfield units on contrast enhanced CT [3] . Tracheal leiomyomatosis (TL) appears similar to other benign tumors on CT; including lipomas and neurogenic tumors. When confined to the endotracheal or endobronchial lumen, TL is described as a homogeneous, smooth or lobulated mass with diffuse enhancement and a well delineated margin [14e16], however "iceberg tumors" (small endo-luminal component and large extra-luminal component) have been reported in 15% of cases, which suggests differential diagnoses of carcinoid and mucoepidermoid carcinomas [3] .
Fiberoptic bronchoscopy is the best modality to examine the endo-luminal and mucosal lesions of the respiratory tract. Unfortunately, this mode provides limited information regarding the extent of the extra-luminal involvement of the disease and airway patency distal to the bronchial stenosis [17] . Virtual bronchoscopy and 3-D reconstruction of high resolution CT are both novel, noninvasive complementary modalities to identify endo-luminal lesions in the respiratory tract [13] , with the advantage of allowing visualization from multiple angles, thus providing significant implications for surgical resection [10] .
Pathologic discussion
In the lung, leiomyomas arise from the smooth muscle of the bronchial wall and grow as solitary polypoid tumors with broad bases involving the bronchi or alveolar wall [5, 18] . Endobronchial biopsy of this patient showed a segment of benign appearing irregular smooth muscle in the submucosa. Due to the limited tissue sampling it could not be determined whether the smooth muscle represented a leiomyoma or hypertrophied muscularis propria. The lobar resection specimen, however, revealed a welldefined smooth muscle nodule extending from the bronchial wall into the bronchial lumen with nearly complete obstruction. The tumor was composed of bundles of hypertrophied, disorganized smooth muscle cells with minimal vascular or fibrous component e the latter two components are usually predominant in the pulmonary parenchymal leiomyomas [5] . Immuno-histochemistry was diffusely strongly positive for smooth muscle actin (SMA) and desmin, which helped differentiate it from other spindle tumors [19] such as fibromas, neurofibromas, and Schwannoma; and confirmed the diagnosis of leiomyoma (Fig. 4B) . There was no evidence of mitotic activity, necrosis or atypia (Fig. 4A) , but if present, leiomyosarcoma should be suspected [19] , which also carries an excellent prognosis after complete resection. 
Conclusion
In conclusion, bronchial leiomyoma is an unusual cause of bronchial obstruction. Diagnosis can be challenging and fiberoptic bronchoscopy is helpful. The treatment is surgical resection with an excellent prognosis.
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